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Abstract 
 
We estimated generation length and percent mature for 58 cetacean species to assess their 
status using criteria developed by the IUCN.  We first reviewed the literature and types of data 
available and then developed a set of simple rules to ensure consistent use of the best available 
data to estimate these parameters.  The method we developed estimated percent mature for the 
current population and the generation length for the pre-disturbance population using a simple 5-
parameter demographic model based on age of first reproduction, inter-birth interval, maximum 
age of reproductive females, calf survival rate, and non-calf survival.  When parameter estimates 
were not available for a species, we used available estimates from congeners.  The maximum age 
of females was estimated based on the relationship between maximum length of females and 
maximum age of females for all species with data available.  Generation length and percent 
mature were not calculated if data for the first two model parameters were unavailable for any 
congener (n = 29).  Model-based estimates of these parameters were very close to the estimates 
for 6 species calculated from empirical data. 
 
Introduction  
 
The most comprehensive listing of risk status of species is the Red List maintained by the 
World Conservation Union (IUCN).  Species are categorized according to a set of criteria (IUCN 
2001), which the IUCN is currently using to systematically update all species listings by 
taxonomic group.  Here, we consider the Cetacea, the portion of the order Cetartiodactyla that 
includes whales, dolphins and porpoises. Data gathering is especially onerous for these species 
because of their remote habitats in all oceans of the world, their long lives, and the difficulty in 
obtaining age specific data.  The criteria most often used for cetaceans are “A”, which takes the 
general form: “An observed, estimated, inferred or suspected population size reduction equal to 
or greater than X% over the last Y years or three generations, whichever is the longer….”, and 
“D”, which takes the form “Population size estimated to number fewer than Y mature 
individuals.” Cetacean abundance estimates usually refer to total abundance, with no means of 
determining the proportion of that abundance that consists of mature individuals.  Therefore, the 
percent mature must be estimated.  Data are either insufficient or non-existent for nearly all 
species to directly estimate generation length (T) and percent mature (P).   
 
The IUCN definitions for the relevant parameters are: 
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“Mature Individuals:  The number of mature individuals is the number of individuals 
known, estimated or inferred to be capable of reproduction.  
 
Generation:  Generation length is the average age of parents of the current cohort (i.e. 
newborn individuals in the population).  Generation length therefore reflects the turnover 
rate of breeding individuals in a population.  Generation length is greater than the age at 
first breeding and less than the age of the oldest breeding individual, except in taxa that 
breed only once.  Where generation length varies under threat, the more natural, i.e. pre-
disturbance, generation length should be used.” 
 
We develop a method to calculate values of these two parameters (T and P) using the best 
available data, a series of rules to deal with missing data or data from multiple sources, and a 
simple demographic model.  For species without empirical data on the average age of mature 
individuals, we use a five-parameter demographic model to estimate both the percent mature of 
the current population and the generation length of the pre-disturbance population. 
 
Methods 
 
 We first compiled a table for the 87 recognized species of cetaceans documenting 
relevant demographic data available in the literature and some unpublished data provided by 
researchers (IUCNCetacean2007.xls available as supplemental material at 
http://swfsc.noaa.gov/BarbTaylorPubs.aspx).  Direct estimates of the generation length (T), 
calculated from the average age of mature females, were available for 6 species.   
 
T and P can also be estimated using a simplified Leslie matrix with the following 
parameters: calf survival (S0), non-calf survival (SA), age of first birth (AFR), interbirth interval 
(IBI), and oldest age of a reproducing female (O).  In the four known cases with reproductive 
senescence (killer whales, two pilot whale species and sperm whales) an additional parameter 
was needed for the oldest individual (G). Only two species (common bottlenose dolphins and 
killer whales) had data for all parameters and then only for a single population. 
 
 Estimating O – Nearly all species had an estimate of the maximum length of females (L). 
 The regression of the log of maximum length on maximum age (n = 30) was highly significant 
(F-test p << 0.001, R
2
 = 0.48) (Figure 1).  A few species with empirical estimates for maximum 
age were omitted from the regression.  The bowhead whale is an extreme outlier, with an age of 
maturity of around 16 years and a numerous whales aged at over 100 years old (George et al. 
1999).  Others (e.g. Commerson’s dolphin and Hector’s dolphin) were omitted because samples 
came from populations known to have experienced high levels of bycatch for some time prior to 
the studies so it is likely that the oldest individuals were no longer available to be sampled. We 
assumed no reproductive senescence (i.e. the oldest age of females and oldest age of reproducing 
females were identical) except for sperm whales, pilot whales and killer whales.  Oldest age for 
those species was: sperm whales—75 (Best et al. 1984), pilot whales—60 (Olson and Reilly 
2002), and killer whales—75 (Paul Wade
1
 personal communication).  Generation length or the 
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average age of mature females (T) does not depend on the maximum post-reproductive age, but 
proportion mature (P) does.  When empirical estimates for O were missing, we used the 
regressed coefficients for O on L (intercept = 20.93, slope =29.31) to estimate oldest age.   
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Figure 1. Empirical points and regression line for relationship between length (L)and oldest age 
of reproductive females (O). 
 
Estimating AFR -- We used empirical estimates for AFR when they were available.  
Many species had estimates of age at attainment of sexual maturity and gestation length.  In those 
cases, we added gestation length to age at sexual maturation and rounded up to the nearest 
integer. For example, for gray whales the age at sexual maturation is 8 and the gestation length is 
13.75 months, so AFR = 10.  No relationship was found between body length and either of the 
reproductive parameters AFR and IBI (Figures 2 and 3).  Leslie matrices model females only, so 
birth rates reflect the birth of females. We assume parity in sex ratio of calves at birth and 
therefore calculate annual birth rates (used in the Leslie matrix) as (1/IBI)/2.  It should be noted 
that this is a fairly rough calculation as some values were direct calculations from photo-
identification studies while others were estimates based on examinations of dead animals (female 
reproductive tracts).  The specification of the Leslie matrix assumed post-birth census and started 
with age zero.  As such, the birth term (Fx, where x = age) was also multiplied by the survival 
rate of mothers (SA).  Stable age distribution was calculated using standard matrix methods 
(Caswell 1991).  When a range of values was given for any of these parameters, either within a 
single study or across several studies, we used the average.   When these parameters were 
missing we used averaged values from congeners when available. We made some exceptions 
when genetic data (LeDuc 1999) or expert opinion (W. Perrin) suggested that apparent congeners 
were not so closely related.  We made no estimate for AFR for Lagenorhynchus australis and  
Lagenorhynchus cruciger, and we used only Stenella longirostris as the congener for Stenella 
clymene. When no values from congeners were available, no estimate was made of T or P.  
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Figure 2. Age at first reproduction (years; A) compared with maximum female body length (m). 
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Figure 3.  Interbirth interval (years; IBI) compared with maximum female body length (m). 
 
 Estimating survival rates -- When estimates were available for either survival parameter, 
these were used in calculating T and P.  When SA was unavailable, we used a default value based 
on oldest age (O) using the following rule: 
 
 If O ≥ 60 then SA = 0.986 (from southern right whales, Best et al. 2001) 
 If 50 ≤ O < 60 then SA = 0.96 (from humpback whales) 
 If O < 50 then SA = 0.95 (from bottlenose dolphins). 
 
Data on calf survival are sparse and for some cases were available for small populations with 
known decreases in survival of either calves, non-calves or both because of human-caused 
mortality in fishing nets.  We considered only the following cases to represent a natural ratio 
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between calf and non-calf survival rates:  southern right whales, humpback whales, and 
bottlenose dolphins.  Although there are logical correlates between calf survival and other 
parameters like inter-birth interval (indicative of the magnitude of parental care) and longevity, 
the data were inadequate to estimate such relationships.  We therefore simply averaged the ratio 
of calf to non-calf survival for these three cases and multiplied that value (0.84) by the non-calf 
survival rate for all cases without empirical estimates of calf survival.   
 
 There were two cases with fairly disparate estimates for the same parameter within a 
species but from different areas.  Killer whales (Orcinus orca) have considerable taxonomic 
uncertainty and in any case have “ecotypes” with strong dietary specialization and sometimes 
different body size and social structure.  Because life history parameters are likely to be 
correlated, we used a single population with complete data (southern resident killer whales) 
rather than averaging between what may even be separate species or subspecies.  Common 
bottlenose dolphins (Tursiops truncatus) are also dietary specialists and have a large range in 
sizes across their global range.  For the same reasons, we used a single population with complete 
data for all parameters: the Sarasota Bay, Florida population.  Because Indo-Pacific bottlenose 
dolphins (Tursiops aduncus) are very similar ecologically and morphologically to common 
bottlenose dolphins, we used the parameters for T. truncatus for that species for all five 
parameters rather than the defaults. 
 
 Model estimates of T and P -- With values for these five parameters, a Leslie matrix was 
used to calculate stable age distribution and the population growth rate (r) for each species 
(Caswell 1989).  The percent mature (P) and average age of reproductive females (T) was 
calculated from this stable age distribution.  Percent mature (P) is the proportion of the total 
population from age of sexual maturity (generally AFR -1 when gestation is less than one year) to 
oldest age (O for all except the three species mentioned above which have reproductive 
senescence).  Generation length (T) is the average age of females aged between AFR and O.  To 
obtain the pre-disturbance generation length (T when r=0) we changed the birth rate to obtain a 
stable population where births and deaths are equal (r = 0). 
 
Results and Discussion 
 
Primary results with the model parameter values used (Table 1) and sources (Appendix) 
are also given in IUCNcetacean2007.xls (http://swfsc.noaa.gov/BarbTaylorPubs.aspx).  
Calculated values for population growth rate (r) fall within reasonable ranges (Figure 4).  Only 
three species have negative growth rates (all at -1%/year).  Commerson’s dolphin 
(Cephalorhynchus commersonii) has unusually low survival rates that were estimated from the 
age distribution of animals killed in fishing nets.  Thus, a negative growth rate for this population 
is entirely possible.  Pacific white-sided dolphin (Lagenorhynchus obliquidens) had an atypically 
long putative interbirth interval (4.7 yr) that should be suspect for an animal of this size.  The 
Atlantic spotted dolphin (Stenella frontalis) has one of the few empirically estimated calf 
survival rates (Herzing 1997) that is lower than the default rate.  Adjustments to achieve zero 
growth were made via the birth parameter, and resulted in only a very small change in T from 
18.6 to 18.3 years.  
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The percent mature (P) values fall within a surprisingly large range (Figure 5).  For many 
of the recovering populations, particularly for large whales, the current values (in black bars) are 
much smaller than would be expected for a stable population (in white bars). For example, 
bowhead whales (Balaena mystecetus) have a percent mature (P) that is 26% higher once their 
age distribution returns to stable.   
 
Generation lengths (Figure 6) fall within a relatively small range with the exception of 
that for the bowhead whale (T = 52).  Generation lengths are generally longer for the recovering 
populations of large whales than is actually likely to be the case for current populations, which 
are largely composed of young individuals (Table 1). 
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Figure 4.  Population growth rates (r) using the values in Table 1 for the five parameters . 
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Figure 5. Percent mature (P) for the 58 species with sufficient data to make estimates, with 
current estimated values at the growth rates shown in Figure 4 in black bars and estimated for 
stable populations (r = 0) in white bars. 
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Figure 6. Generation length  (T) for the 58 species with sufficient data to make estimates. 
 
Table 1. Values for the five-parameter model together with output for growth rate (r) and 
estimates of generation length (T) and percent mature (P) for current conditions (at the calculated 
r) and pre-disturbance conditions (when r = 0).  Parameters are: AFR—age of first reproduction, 
IBI—interbirth interval, O--oldest age of a reproducing female, Oe –oldest age of a reproducting 
female but estimated from the relationship in Figure 1, S0—calf survival rate, SA—annual non-
calf survival rate, r—population growth rate given the preceeding parameters, T(r)—generation 
length at that value of r, P(r)—percent mature at that value of r, and T(r=0)—generation length 
under pre-disturbance conditions with an assumed stable population. The parameters used in 
IUCN criteria are in bold:  P(r) and T(r=0).  Empirical estimates are in bold with sources in the 
Appendix.  
Species AFR IBI O Oe S0 SA r T(r)  P(r)  T(r=0) P(r=0) 
Balaena mysticetus 20 3.10 118 58 0.823 0.980 0.03 37.2 39 52.3 65 
Balaenoptera acutorostrata 8 1.00  51 0.806 0.960 0.09 13.0 38 22.1 71 
Balaenoptera bonaerensis 8 1.20  51 0.806 0.960 0.08 13.7 41 22.1 71 
Balaenoptera borealis 9 2.50 53 54 0.806 0.960 0.04 18.4 52 23.3 68 
Balaenoptera edeni 9 2.50  53 0.840 0.925 0.00 18.0 51 18.4 52 
Balaenoptera musculus 11 2.50  65 0.819 0.975 0.05 21.7 48 30.8 72 
Balaenoptera omurai 9 2.50  54 0.806 0.960 0.04 18.5 52 23.5 68 
Balaenoptera physalus 10 2.24  62 0.806 0.960 0.04 19.6 48 25.9 66 
Berardius arnuxii 14 2.00  49 0.798 0.950 0.02 22.8 38 24.7 47 
Berardius bairdii 14 2.00 54 53 0.806 0.960 0.03 23.4 38 27.1 53 
Caperea marginata    45 0.760 0.960      
Cephalorhynchus 
commersonii 7 2.00  28 0.673 0.914 
-
0.01 13.0 55 12.7 53 
Cephalorhynchus eutropia 7 2.00  27 0.798 0.950 0.04 12.5 54 14.0 64 
Cephalorhynchus heavisidii 7 2.00  28 0.798 0.950 0.04 12.6 54 14.4 65 
Cephalorhynchus hectori 7 2.00  27 0.788 0.938 0.03 12.5 54 13.5 61 
Delphinapterus leucas 7 2.88 35 39 0.798 0.950 0.02 14.9 61 16.4 68 
Delphinus capensis 9 2.10  31 0.798 0.950 0.03 15.2 48 16.5 58 
Delphinus delphis 9 2.10 26 31 0.798 0.950 0.02 14.1 48 14.8 54 
Eschrichtius robustus 10 2.00  55 0.700 0.950 0.03 19.3 47 22.9 60 
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Species AFR IBI O Oe S0 SA r T(r)  P(r)  T(r=0) P(r=0) 
Eubalaena australis 8 3.12  57 0.910 0.986 0.06 18.1 58 28.8 83 
Eubalaena glacialis 10 4.00 69 57 0.880 0.990 0.05 23.3 58 35.7 83 
Eubalaena japonica 9 4.00  57 0.895 0.988 0.05 21.0 60 29.8 82 
Feresa attenuata    32 0.760 0.950      
Globicephala 
macrorhynchus 11 6.90 40 43 0.828 0.986 0.01 22.7 53 23.5 53 
Globicephala melas 12 3.30 40 43 0.828 0.986 0.04 21.1 46 24.0 51 
Grampus griseus 11 2.40  37 0.798 0.950 0.02 18.6 46 19.6 53 
Hyperoodon ampullatus 14 2.00 27 48 0.798 0.950 0.00 17.8 36 17.8 36 
Hyperoodon planifrons 14 2.00  46 0.798 0.950 0.02 22.4 38 24.0 46 
Indopacetus pacificus    21 0.798 0.950      
Inia geoffrensis 6 1.50 18 31 0.798 0.950 0.05 9.2 52 10.2 63 
Kogia breviceps 6 2.00 23 36 0.798 0.950 0.04 10.8 57 12.1 67 
Kogia sima 6 2.00 22 32 0.798 0.950 0.04 10.6 57 11.7 66 
Lagenodelphis hosei 8 2.00 18 33 0.798 0.950 0.01 11.0 49 11.1 51 
Lagenorhynchus acutus 10 2.50 27 32 0.798 0.950 0.01 15.5 48 15.8 51 
Lagenorhynchus albirostris 10 2.50  34 0.798 0.950 0.02 17.2 49 18.1 55 
Lagenorhynchus australis    30 0.798 0.950      
Lagenorhynchus cruciger    29 0.798 0.950      
Lagenorhynchus obliquidens 10 4.70 46 32 0.798 0.950 
-
0.01 21.8 61 21.2 59 
Lagenorhynchus obscurus 7 2.40 35 30 0.798 0.950 0.03 14.2 57 16.4 68 
Lipotes vexillifer 6   33 0.798 0.950      
Lissodelphis borealis 12 2.00 42 31 0.798 0.950 0.02 19.8 41 21.6 51 
Lissodelphis peronii 12 2.00  31 0.798 0.950 0.02 17.7 40 18.3 46 
Megaptera novaeangliae 6 2.36  55 0.760 0.960 0.05 14.5 62 21.5 79 
Mesoplodon bidens    41 0.798 0.950      
Mesoplodon blainvillei    21 0.798 0.950      
Mesoplodon bowdoini    41 0.798 0.950      
Mesoplodon carlhubbsi    42 0.798 0.950      
Mesoplodon densirostris    40 0.798 0.950      
Mesoplodon europaeus    42 0.798 0.950      
Mesoplodon ginkgodens    41 0.798 0.950      
Mesoplodon grayi    42 0.798 0.950      
Mesoplodon hectori    39 0.798 0.950      
Mesoplodon layardii    44 0.798 0.950      
Mesoplodon mirus    42 0.798 0.950      
Mesoplodon perrini    21 0.798 0.950      
Mesoplodon peruvianus    38 0.798 0.950      
Mesoplodon stejnegeri    43 0.798 0.950      
Mesoplodon traversii    21 0.798 0.950      
Monodon monoceros 8 3.00 50 39 0.806 0.960 0.03 17.9 58 21.9 71 
Neophocaena phocaenoides 8 2.00 33 27 0.798 0.950 0.04 14.4 50 16.5 63 
Orcaella brevirostris 9  28 32 0.798 0.950      
Orcaella heinsohni 9   21 0.798 0.950      
Orcinus orca 14 5.02 41 48 0.910 0.990 0.02 24.0 43 25.7 40 
Peponocephala electra 13   34 0.910 0.990      
Phocoena dioptrica 6 1.50  30 0.798 0.950 0.07 11.0 52 14.4 71 
Phocoena phocoena 5 1.00 24 27 0.798 0.950 0.11 8.3 50 11.9 73 
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Species AFR IBI O Oe S0 SA r T(r)  P(r)  T(r=0) P(r=0) 
Phocoena sinus 6 2.00 21 25 0.798 0.950 0.04 10.4 57 11.4 66 
Phocoena spinipinnis 6 1.50  30 0.798 0.950 0.07 11.0 52 14.4 71 
Phocoenoides dalli 5 1.00 35 29 0.798 0.950 0.12 8.7 50 15.1 77 
Physeter macrocephalus 12 5.00 59 51 0.828 0.986 0.03 26.5 56 31.9 65 
Platanista gangetica 9  28 33 0.798 0.950      
Pontoporia blainvillei 5 1.50 24 26 0.798 0.950 0.08 9.3 57 11.9 73 
Pseudorca crassidens 12   41 0.910 0.990      
Sotalia fluviatilis 8 2.50 30 30 0.798 0.950 0.02 14.6 54 15.6 61 
Sotalia guianensis 8 2.00 30 30 0.798 0.950 0.04 14.0 50 15.6 61 
Sousa chinensis 11 3.00 40 33 0.798 0.950 0.01 19.8 50 20.4 54 
Sousa teuszii 11 3.00 0 33 0.798 0.950 0.00 18.3 50 18.4 51 
Stenella attenuata 13 3.00 45 33 0.798 0.950 0.00 22.7 47 23.1 49 
Stenella clymene 7 3.00  29 0.798 0.950 0.02 14.0 61 14.7 65 
Stenella coeruleoalba 11 3.38 49 33 0.798 0.950 0.01 21.8 53 22.5 56 
Stenella frontalis 12 3.00  31 0.760 0.950 
-
0.01 18.6 48 18.3 46 
Stenella longirostris 7 3.00 26 30 0.798 0.950 0.01 13.3 61 13.7 64 
Steno bredanensis 10  32 33 0.798 0.950      
Tasmacetus shepherdi    45 0.798 0.950      
Tursiops aduncus 9.5 3.80  33 0.760 0.950 0.00 20.6 60 21.1 62 
Tursiops truncatus 9.5 3.80 48 37 0.760 0.950 0.00 20.6 60 21.1 62 
Ziphius cavirostris    46 0.798 0.950      
 
Comparisons of estimated T to the empirical T for the five species with empirical data are quite 
favorable (Table 2). 
 
Table 2.  Comparisons of generation time T from empirical longitudinal studies to demographic 
estimates of T for the current growth rate (r) and when r = 0.  All estimates of population growth 
rate (r) using the demographic parameters in Table 1 are positive.  Empirical estimates could 
come from populations that would not be considered “pre-disturbance” and thus may 
underestimate T at a pre-disturbance state. 
 
Species Empirical T r calculated T at r T (r=0) 
Delphinapterus leucas 161 0.02 14.9 16.4 
Delphinus delphis 12.82 0.02 14.1 14.8 
Stenella attenuata 19.93 4 0.00 22.7 23.1 
Stenella coeruleoalba 18.15 0.01 21.8 22.5 
Stenella longirostris 13.26 0.01 13.3 13.7 
Tursiops truncatus 21.57 0.00 20.6 21.1 
                                                          
1 Burns and Seaman 1986 
2 Danil and Chivers 2007 
3 Myrick et al. 1986 
4 Also 19.2 Kasuya personal communication 
5 Kasuya personal communication 
6 Chivers 2002 
7 Wells personal communication 
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Conclusion 
 
The method presented here uses a 5-parameter Leslie matrix model and incorporates the data 
most commonly available for cetaceans to estimate T and P.  The primary advantage of this 
method is that estimates of percent mature and generation length can be updated as additional 
data become available.  Furthermore, the calculations and decisions about data treatment are 
transparent and can be revised at any time on the basis of new information. We propose that the 
database and calculations used in these analyses be maintained by the IUCN Cetacean Red List 
Authority to facilitate updating these parameters as new information becomes available so that 
future assessments each species risk status are as up to date as possible. 
 
The method also reveals species that are in dire need of further research before their current 
status can be assessed.  For example, 18 of the 22 species of beaked whales lack sufficient data to 
estimate T or P and yet are of conservation concern because of recent stranding events linked 
with anthropogenic noise (Cox et al. 2006). 
 
Acknowledgements 
 
Thanks to the Marine Mammal Commission for providing funding for Jason Larese to do the 
literature search for Table 1.  The other authors were funded by the Southwest Fisheries Science 
Center of NOAA Fisheries.  Many thanks to Toshio Kasuya, Paul Wade and Randy Wells for use 
of their hard won unpublished data.  Thanks to the following reviewers: Mike Simpkins, Randy 
Reeves and Steve Reilly. 
 
 
 11 
References 
 
Agler, B. A., R. L. Schooley, S. E. Frohock, S. K. Katona, and I. E. Seipt.  1993.  Reproduction 
of photographically identified fin whales, Balaenoptera physalus, from the Gulf of 
Maine.  Journal of Mammalogy 74:577—587. 
Aguilar, A.  2002. Fin whale Balaenoptera physalus.  Pages 435—438 in W. F. Perrin, B. 
Würsig and J. G. M. Thewisssen, editors.  Encyclopedia of marine mammals.  Academic 
Press, San Diego. 
Amano, M., N. Miyazaki, and F. Yanagisawa.1996.  Life history of fraser's dolphin, 
Lagenodelphis hosei, based on a school captured off the Pacific coast of Japan.  Marine 
Mammal Science 12:199-214. 
Arnold, P.W. 2002. Irrawaddy dolphin, Orcaella brevirostris. Pages 652—654 in W. F. Perrin, 
B. Würsig and J. G. M. Thewisssen, editors.  Encyclopedia of marine mammals.  
Academic Press, San Diego. 
Balcomb, K. C. III. 1989. Baird's beaked whale Berardius bairdii Stejneger, 1883: Arnoux's 
beaked whale Berardius arnuxii Duvernoy, 1851.  Pages 261—288 in S. H. Ridgway and 
R. Harrison, editors. Handbook of marine mammals. Vol. 4: River dolphins and the larger 
toothed whales.  Academic Press, London. 
Barlow, J., and P. Boveng. 1991. Modeling age-specific mortality for marine mammal 
populations. Marine Mammal Science 7:50-65. 
Barlow, J., and P. J. Clapham. 1997. A new birth-interval approach to estimating demographic 
parameters of humpback whales. Ecology 78:535—546. 
Best, P. B. 1970. The sperm whale (Physeter catodon) off the west coast of South Africa. 5. Age, 
growth, and mortality. Investigation Report Division of Sea Fisheries South Africa 79: 
1—27. 
Best, P. B. 1977. Two allopatric forms of Bryde's whales off South Africa. Pages 10-38 in  
Report of the International Whaling Commission (special issue 1). 
Best, P. B. 1982. Seasonal abundance, feeding, reproduction, age and growth in minke whales off 
Durban (with incidental observations from the Antarctic). Report of the International 
Whaling Commission 32: 759—786. 
Best, P. B. 1988. The external appearance of Heaviside’s dolphin, Cephalorhynchus heavisidii 
(Gray, 1828). Pages 279-299 in R. L. Brownell, and G. P. Donovan, editors. Biology of 
the genus Cephalorhynchus. Report of the International Whaling Commission (special 
issue 9). 
Best, P. B., A. Brandão, and D. S. Butterworth.  2001. Demographic parameters of southern right 
whales off South Africa. Pages 161-169 in P. B. Best, J. L. Bannister, R. L. Brownell, Jr., 
and G. P. Donovan.  Right Whales: Worldwide Status. Journal of Cetacean Research and 
Management (special issue 2). 
Best, P. B., and C. Lockyer. 2002. Reproduction, growth, and migrations of sei whales 
Balaenoptera borealis off the west coast of South Africa in the 1960s.  South African 
Journal of Marine Science 24: 111—133. 
 12 
Best, P. B., P.A.S. Canham, and N. McLeod. 1984. Patterns of reproduction in sperm whales, 
Physeter macrocephalus.  Pages 51-79 in W. F. Perrin, R. L. Brownell, Jr., D. P. 
DeMaster, editors. Reproduction in Whales, Dolphins and Propoises. Report of the 
International Whaling Commission (special issue 6). 
Best, R. C., and Da Silva. 1984. Preliminary analysis of reproductive parameters of the boutu and 
tucuxi in the Amazon river system.  Pages 1-24 in W. F. Perrin, R. L. Brownell, Jr., D. P. 
DeMaster, editors. Reproduction in Whales, Dolphins and Propoises. Report of the 
International Whaling Commission (special issue 6). 
Bloch, D., and L. Lastein. 1993. Morphometric segregation of long-finned pilot whales in 
Eastern and Western North Atlantic. Ophelia 38:55-68. 
Bradford, A. L., P. R. Wade, D. W. Weller, A. M. Burdin, Y. V. Ivashchenko, G. A. Tsidulko, G. 
R. VanBlaricom, and R. L. Brownell. 2006. Survival estimates of western gray whales 
Eschrichtius robusstus incorporating individual heterogeneity and temporary emigration. 
Marine Ecology Progress Series  315:293-307. 
Brault, S., and H. Caswell. 1993. Pod-specific demography of killer whales (Orcinus orca). 
Ecology 74:1444-1454. 
Brodie, P. F. 1989. The white whale Delphinapterus leucas (Pallas, 1776).  Pages 119—144 in S. 
H. Ridgway and R. Harrison, editors. Handbook of marine mammals. Vol. 4: River 
dolphins and the larger toothed whales.  Academic Press, London. 
Brownell, R. L. 1984. Review of reproduction in platanistid dolphins.  Pages 149-158 in W. F. 
Perrin, R. L. Brownell, Jr., D. P. DeMaster, editors. Reproduction in Whales, Dolphins 
and Propoises. Report of the International Whaling Commission (special issue 6). 
Brownell, R. L., Jr., and F. Cipriano. 1999. Dusky Dolphin Lagenorhynchus obscurus (Gray, 
1828). Pages 85-104 in S. H. Ridgway and R. Harrison, editors. Handbook of Marine 
Mammals. Vol. 6: The second book of dolphins. Academic Press, London. 
Brownell, R. L., Jr., W. A. Walker, and K. A. Forney. 1999. Pacific white-sided dolphin 
Lagenorhynchus obliquidens Gill, 1865. Pages 57-84 in S. H. Ridgway and R. Harrison, 
editors. Handbook of Marine Mammals. Vol. 6: The second book of dolphins. Academic 
Press, London. 
Burns, J.J., and Seaman, G.A. 1986. Investigations of belukha whales in coastal waters of 
western and northern Alaska. Part II. Biology and ecology. Final report submitted to 
NOAA Outer Continental Shelf Environmental Assessment Program. 129 pp. 
Caldwell, D. K., and M. C. Caldwell. 1989.  Pygmy sperm whale Kogia breviceps (de Blainville, 
1838): dwarf sperm whale Kogia simus Owen, 1866.  Pages 235—260 144 in S. H. 
Ridgway and R. Harrison, editors. Handbook of marine mammals. Vol. 4: River dolphins 
and the larger toothed whales.  Academic Press, London. 
Calzada, N., A. Aguilar, T. B. Sorenson, and C. Lockyer. 1996.  Reproductive biology of female 
striped dolphin (Stenella coeruleoalba) from the western Mediterranean. The Zoological 
Society of London 240: 581-591. 
 13 
Caswell, H., S. Brault, A. J. Read, and T. D. Smith. 1998.  Harbor porpoise and fisheries: an 
uncertainty analysis of incidental mortality.  Ecological Applications  8:1226-1238. 
Caswell, H., M. Fujimara, and S. Brault. 1999. Declining survival probability threatens the North 
Atlantic right whale. Proceedings of the National Academy of Sciences, USA 96: 3308-
3313. 
Chen, P. 1997. Baiji Lipotes vexillifer (Miller, 1918).  Canadian Journal of Zoology 70:1470—
1472. 
Chivers, S. J. 2002. Age structure of female eastern spinner dolphins (Stenella longirostris 
orientalis) incidentally killed in the eastern tropical Pacific tuna purse-seine fishery. 
National Marine Fisheries Service, Southwest Fisheries Science Center Administrative 
Report LJ-02-11 (unpublished). 10pp. [Available from SWFSC, 8604 La Jolla Shores 
Dr., La Jolla, CA 92037] 
Christensen. 1984. Growth and reproduction of killer whales in Norwegian coastal waters.  Pages 
253-258 in W. F. Perrin, R. L. Brownell, Jr., D. P. DeMaster, editors. Reproduction in 
Whales, Dolphins and Propoises. Report of the International Whaling Commission 
(special issue 6). 
Clapham, P. J.  1992. Age at attainment of sexual maturity in humpback whales.  Pages 25—43 
in S. H. Ridgway and R. Harrison, editors. Handbook of marine mammals. Vol. 4: River 
dolphins and the larger toothed whales. Academic Press, London. 
Clapham, P. J. 2002. Humpback whale Megaptera novaeangliae. Pages 589—592 in W. F. 
Perrin, B. Würsig and J. G. M. Thewisssen, editors.  Encyclopedia of marine mammals.  
Academic Press, San Diego 
Cockcroft, V. G.  1989. Biology of the Indopacific humpback dolphins (Sousa plumbea) off 
Natal, South Africa.  Abstract, Eighth Biennial Conference on the Biology of Marine 
Mammals, Pacific Grove, CA December 7-11, 1989. 
Corcuera, J., F. Monzón, A. Aguilar, A., Borrell, and J.A. Raga, 1995. Life history data, 
organochlorine pollutants and parasites from eight Burmeister’s Porpoises, Phocoena 
spinipinnis, caught in northern Argentine waters. Pages 365–372 in A. Bjørge, and G. P. 
Donovan, editors. Biology of the Phocoenidae. Report of the International Whaling 
Commission (special issue 16). 
Cox, T. M., T. J. Ragen, A. J. Read, E. Vox, R. W. Baird, K. Balcomb, J. Barlow, J. Caldwell, R. 
Cranford, L. Crum, A. D’Amico, G. D’Spain, A. Fernandez, J. Finneran, R. Gentry, W. 
Gerth, F. Gulland, J. Hildebrand, D. Houser, T. Hullar, P. D. Jepson, D. Ketten, C. D. 
MacLeod, P. Miller, S. Moore, D. C. Mountain, D. Palka, P. Ponganis, S. Rommel, T. 
Rowles, B. Taylor, P. Tyack, D. Wartzok, R. Gisiner, J. Mead, L. Benner. 2006. 
Understanding the impacts of anthropogenic sound on beaked whales. Journal of 
Cetacean Research and Management 7:177-187. 
Danil, K. and S. J. Chivers. 2007. Growth and reproduction of female short-beaked common 
dolphins, Delphinus delphis, in the eastern tropical Pacific. Canadian Journal of Zoology 
85:108-121. 
Danilewicz, D. 2003. Reproduction of female franciscana (Pontoporia blainvillei) in Rio Grande 
 14 
do Sul, southern Brazil. Latin American Journal of Aquatic Mammals, 2: 67-78. 
da Silva, V. M. F.  2002.  Amazon River dolphin Inia geoffrensis.  Pages 18-20 in W. F. Perrin, 
B. Wursig and J. G. M. Thewissen, editors. Encyclopedia of Marine Mammals. Academic 
Press, San Diego. 
Di Beneditto, A.P.M., and R.M.A. Ramos. 2001. Biology and conservation of the Franciscana 
(Pontoporia blainvillei) in the north of Rio de Janeiro State, Brazil. Journal of Cetacean 
Research and Management 3: 185-192. 
Di Beneditto, A. P. M., and R. M. A. Ramos. 2004.  Biology of the marine tucuxi dolphin 
(Sotalia fluviatilis) in south-eastern Brazil. Journal of Marine Biological Association 
U.K. 84:1245-1250. 
DuFresne, S. 2005. Conservation biology of Hector's dolphin.  PhD thesis, University of Otago, 
Dunedin, New Zealand. 
Evans, K., and M. A. Hindell. 2004. The age structure and growth of female sperm whales 
(Physeter macrocephalus)  in southern Australian waters.  Journal of Zoology, London 
263:237—250. 
Ferrero, R. C., and W. A. Walker. 1993. Growth and reproduction of the northern right whale 
dolphin, Lissodelphis borealis, in the offshore waters of the north Pacific Ocean. 
Canadian Journal of Zoology 71: 2335-2344. 
Ferrero, R. C., and W. A. Walker. 1995. Growth and reproduction of the common dolphin, 
Delphinus delphis Linnaeus, in the offshore waters of the north Pacific Ocean. Fishery 
Bulletin 93: 483-494. 
Ferrero, R. C., and W. A. Walker. 1996. Age, growth, and reproductive patterns of the Pacific 
white- sided dolphin (Lagenorhynchus obliquidens) taken in high seas drift nets in the 
central North Pacific Ocean. Canadian Journal of Zoology 74: 1673-168. 
Ferrero, R. C., and W. A. Walker. 1999. Age, growth, and reproductive patterns of Dall's 
porpoise (Phocoenoides dalli) in the central North Pacific Ocean. Marine Mammal 
Science 15: 273-313. 
Gabriele, C. M., J. M. Straley, S. A. Mizroch, C. S. Baker, A. S. Craig, L. M. Herman, D. 
Glockner-Ferrari, M. J. Ferrari, S. Cerchio, O. von Ziesgar, J. Darling, D. McSweeney, T. 
J.Quinn II, and J. K. Jacobsen. 2001. Estimating the mortality rate of humpback whale 
calves in the central North Pacific Ocean. Canadian Journal of Zoology 79:589—600. 
Gao, A., and K. Zhou.  1993.  Growth and reproduction of three populations of finless porpoise, 
Neophocaena phocaenoides, in Chinese waters.  Aquatic Mammals 19:3-12. 
Gao, A., K. Zhou, and Y. Wang.  1995.  Geographic variation in morphology of bottlenose 
dolphins (Tursiops sp.) in Chinese waters.  Aquatic Mammals 21:121-135. 
Gaskin, D.E., Smith, G.J.D., Watson, P., Yasui, W.Y., Yurick, D.B. 1984. Reproduction in the 
porpoises (Phocoenidae): implications for management. Pages 135-148 in W. F. Perrin, 
R. L. Brownell, & D. P. DeMaster, editors. Reproduction in Whales, Dolphins and 
Porpoises. Report of the International Whaling Commission (special issue 6). 
 15 
George, J. C., J. Bada, J. Zeh, L. Scott, S. E. Brown, T. O’Hara, and R. Suydam. 1999. Age and 
growth estimates of bowhead whales (Balaena mysticetus) via aspartic acid racemization. 
Canadian Journal of Zoology. 77:571-580. 
Goodall, R. N. P. 1994. Chilean Dolphin Cephalorhynchus eutropia (Gray 1846). Pages 269-287 
in S. H. Ridgway & R. Harrison, editors. Handbook of Marine Mammals. Vol. 5: The 
first book of dolphins. Academic Press, London. 
Goodall, R. N. P., A. R. Galeazzi, S. Leatherwood, K. W. Miller, I. S. Cameron, R. K. Kastelein, 
and A. P. Sobrai.. 1988.  Studies of Commerson's dolphins, Cephalorhynchus 
commersonii, off Tierra del Fuego, 1976-1984, with a review of information on the 
species in the South Atlantic.  Pages 3-70 in R. L. Brownell, and G. P. Donovan, editors. 
Biology of the genus Cephalorhynchus. Report of the International Whaling Commission 
(special issue 9). 
Goodall, R. N. P., and A. C. M. Schiavini. 1995. On the biology of the spectacled porpoise.  
Pages 411-453 in A. Bjørge, and G. P. Donovan, editors. Biology of the Phocoenidae. 
Report of the International Whaling Commission (special issue 16). 
Hamilton, P. K., A. R. Knowlton, M. K. Marx, and S. D. Kraus. 1998. Age structure and 
longevity in North Atlantic right whales Eubalaena glacialis and their relation to 
reproduction.  Marine Ecology Progress Series 171:285—292. 
Hay,  K. A. 1984. The life history of the narwhal (Monodon monoceros) in the eastern Canadian 
Arctic. Ph.D. thesis, McGill University. 255 pp. 
Heide-Jørgensen, M.P., and Teilmann, J. 1994. Growth, reproduction, age structure and feeding 
habits of white whales (Delphinapterus leucas) in West Greenland waters. Meddeleleser 
om Grønland, Bioscience 39:195-212. 
Heise, K. 1997. Life history and population parameters of Pacific white-sided dolphins 
(Lagenorhynchus obliquidens). Report of the International Whaling Commission 47: 817-
825. 
Herzing, D. 1997. Life history of free-ranging Atlantic spotted dolphin. Marine Mammal Science 
13:576-595. 
Heyning, J. E., and W. F. Perrin. 1994. Evidence for two species of common dolphins (Genus 
Delphinus) from the eastern North Pacific. Natural History Museum of Los Angeles 
County,  Contributions in Science 442:1-35. 
Hohn, A.A., A.J. Read, S. Fernandez, O. Vidal, and L.T. Findley. 1996. Life history of the 
vaquita. Journal of Zoology, London. 239:235-251. 
International Whaling Commission (IWC). 1992. Report of the comprehensive assessment 
special meeting on North Atlantic fin  whales.  Report of the International Whaling 
Commission 42:595—606. 
International Whaling Commission (IWC). 1997. Report of the Scientific Committee. Annex G. 
Report of the sub-committee on North Pacific Bryde's whales.  Report of the International 
Whaling Commission 47:163—168. 
 16 
IUCN. 2001. IUCN Red List Categories and Criteria: Version 3.1. IUCN Species Survival 
Commission. IUCN, Gland, Switzerland and Cambridge, UK. ii + 30 pages. 
Jefferson, T. A. 1996. Morphology of the Clymene dolphin (Stenella clymene) in the northern 
Gulf of Mexico. Aquatic Mammals 22:35-43. 
Jefferson, T. A. 2000. Population biology of the indo-pacific hump-backed dolphin in Hong 
Kong waters.  Wildlife Monographs: 144. 65 pages. 
Jefferson, T.A., and Barros, N.B. 1997. Peponocephala electra. Mammalian Species (American 
Society of Mammalogists) 553: 6pp. 
Jefferson, T. A., K. M. Robertson, and J. Y. Wang.  2002. Growth and reproduction of the finless 
porpoise in southern China.  Raffles Bulletin of Zoology Supplement 10:105-113. 
Kasuya, T. 1972. Growth and reproduction of Stenella Coeruleoalba based on the age 
determination by means of dentinal growth layers. Scientific Reports of the Whales 
Research Institute, Tokyo 24: 57-79. 
Kasuya, T. 1985. Effect of exploitation of on reproductive parameters of the spotted and striped 
dolphins off the Pacific coast of Japan. Scientific Reports of the Whales Research 
Institute, Tokyo 36: 107-138. 
Kasuya, T. and K. Kureha. 1979. The population of finless porpoisein the Inland Sea of Japan. 
Scientific Reports of the Whales Research Institute (Tokyo) 31:1-44. 
Kasuya, T., and H. Marsh. 1984. Life history and reproductive biology of the short-finned pilot 
whale, Globicephala macrorhynchus, off the Pacific coast of Japan.  Pages 259-310 in W. 
F. Perrin, R. L. Brownell, Jr., D. P. DeMaster, editors. Reproduction in Whales, Dolphins 
and Propoises. Report of the International Whaling Commission (special issue 6). 
Kasuya, T., and S. Matsui. 1984. Age determination and growth of the short-finned pilot whale 
off the Pacific coast of Japan. Scientific Reports of the Whales Research Institute, Tokyo 
35: 57-91. 
Kasuya, T., R. L. Brownell, Jr., and K. C. Balcomb.  1997. Life history of Baird's beaked whales 
off the Pacific coast of Japan.  Report of the International Whaling Commission. 47: 969-
979. 
Kato, H. 1992.  Body length, reproduction and stock separation of minke whales off northern 
Japan.  Report of the International Whaling Commission 42:443—453. 
Kato, H., and Sakuramoto, K. 1991. Age at sexual maturity of southern minke whales: a review 
and some additional analyses.  Report of the International Whaling Commission 
41:331—337. 
Kenney, R. D. 2002. North Atlantic, North Pacific, and Southern right whales Eubalaena 
glacialis, E. japonica, and E. australis.  Pages 806—313 in W. F. Perrin, B. Würsig and 
J. G. M. Thewisssen, editors.  Encyclopedia of marine mammals.  Academic Press, San 
Diego. 
Kingsley, M.  1989.  Population dynamics of the narwhal Monodon monoceros: an initial 
assessment (Odontoceti: Monodontidae).  Journal of Zoology, London 219:201—208. 
Kraus, S. D 1990. Rates and potential causes of mortality in North Atlantic right whales. Marine 
Mammal Science 64:278—291. 
 17 
Kruse, S. D. K. Caldwell, and M.C. Caldwell. 1999. Risso’s dolphin, Grampus griseus (G. 
Cuvier, 1812). Pages 182-212 in S. H. Ridgway & R. Harrison, editors. Handbook of 
Marine Mammals. Vol. 6: The second book of dolphins. Academic Press, London. 
LeDuc, R. G., W. F. Perrin, and A. E. Dizon. 1999. Phylogenetic relationships among the 
delphinid cetaceans based on full cytochrome b sequences. Marine Mammal Science 
15:619-648. 
Lockyer, C. 1974. Investigation of the ear plug of the southern sei whale, Balaenoptera borealis, 
as a valid means of determining age.  Journal Consiel International pour la Exploration de 
la Mer 36:71—81. 
Lockyer, C. 1981. Estimation of the energy costs of growth, maintenance and reproduction in the 
female minke whale from the southern hemisphere.  Report of the International Whaling 
Commission 31:337-343. 
Lockyer, C. 1984. Review of baleen whale reproduction and implications for management.  
Pages 27-50 in W. F. Perrin, R. L. Brownell, Jr., D. P. DeMaster, editors. Reproduction in 
Whales, Dolphins and Propoises. Report of the International Whaling Commission 
(special issue 6). 
Lockyer, C. 1995. Investigation of aspects of the life history of the harbour porpoise, Phocoena 
phocoena, in British waters.  Pages 189-198 in A. Bjørge, and G. P. Donovan, editors. 
Biology of the Phocoenidae. Report of the International Whaling Commission (special 
issue 16). 
Lockyer, C., R. N. P. Goodall, and A. R. Galeazzi.  1998. Age and body length characteristics of 
Cephalorhynchus commersonii from incidentally caught specimens off Tierra del Fuego. 
Pages 103-118 in R. L. Brownell, and G. P. Donovan, editors. Biology of the genus 
Cephalorhynchus. Report of the International Whaling Commission (special issue 9). 
Marsh, H., R. Lloze, G. E. Heinsohn, and T. Kasuya.  1989.  Irrawaddy dolphin Orcaella 
brevirostris (Gray, 1866). Pages 101-118 in S. H. Ridgway and R. Harrison, editors. 
Handbook of marine mammals, Vol. 4: River dolphins and the larger toothed whales. 
Academic Press. 
Mead, J. G. 1984. Survey of reproductive data for beaked whales.  Pages 91-96 in W. F. Perrin, 
R. L. Brownell, Jr., D. P. DeMaster, editors. Reproduction in Whales, Dolphins and 
Propoises. Report of the International Whaling Commission (special issue 6). 
Miyazaki, N. 1980. Preliminary note on age determination and growth of the rough-toothed 
dolphin, Steno bredanensis, off the Pacific Coast of Japan. Report of the International 
Whaling Commission (Special Issue 3):171-179. 
Miyazaki, N. 1984. Further analyses of reproduction in the striped dolphin, Stenella 
coeruleoalba, off the Pacific coast of Japan.  Pages 343-354 in W. F. Perrin, R. L. 
Brownell, Jr., D. P. DeMaster, editors. Reproduction in Whales, Dolphins and Propoises. 
Report of the International Whaling Commission (special issue 6). 
Miyazaki, N., and W. F. Perrin. 1994. Rough-toothed dolphin Steno bredanensis (Lesson, 1828). 
Pages 1-21 in S. H. Ridgway & R. Harrison, editors. Handbook of Marine Mammals. 
Vol. 5: The first book of dolphins. Academic Press, London. 
 18 
Mizroch, S. A., D. W. Rice, and J. M. Breiwick. 1984a. The sei whale, Balaenoptera borealis. 
Marine Fisheries Review 46:25—29. 
Mizroch, S. A., D. W. Rice, and J. M. Breiwick. 1984b.  The blue whale.  Marine Fisheries 
Review 46:15—19. 
Myrick, A. C., A. A. Hohn, J. Barlow, and P. A. Sloan. 1986. Reproductive biology of female 
spotted dolphins, Stenella attenuata, from the eastern tropical Pacific. Fishery Bulletin 
84: 247-259. 
Nerini, M. K., H. W. Braham, W. M. Marquette, and D. J. Rugh.. 1984.  Life history of the 
bowhead whale, Balaena mysticetus. . Journal of Zoology, London 204:443—468. 
Olesiuk, P.K., M.A.Bigg, and G.M. Ellis. 1990. Life history and population dynamics of resident 
killer whales (Orcinus orca) in the coastal waters of British Columbia and Washington 
State. Pages 209-244 in P. S. Hammond, S. A. Mizroch, & G. P. Donovan, editors. 
Individual Recognition of Cetaceans: Use of Photo-identification and Other Techniques 
to Estimate Population Parameters. Report of the International Whaling Commission 
(special issue 12). 
Olson, P.A., and S.B. Reilly 2002. Pilot whales Globicephala melas and G. macrorynchus. Pages 
898—903 in W. F. Perrin, B. Würsig and J. G. M. Thewisssen, editors.  Encyclopedia of 
marine mammals.  Academic Press, San Diego. 
Perrin, W. F., and S. B. Reilly. 1984. Reproductive parameters of dolphins and small whales of 
the Family Delphinidae.  Pages 97-133 in W. F. Perrin, R. L. Brownell, Jr., D. P. 
DeMaster, editors. Reproduction in Whales, Dolphins and Propoises. Report of the 
International Whaling Commission (special issue 6). 
Perrin, W. F., and J. W. Gilpatrick, Jr. 1994. Spinner dolphin Stenella longirostris (Gray, 1828). 
Pages 99-128 in S. H. Ridgway and R. Harrison, editors. Handbook of Marine Mammals. 
Vol. 5: The first book of dolphins. Academic Press, London. 
Perrin, W. F., C. E. Wilson, and F. I. Archer II. 1994b. Striped Dolphin Stenella coeruleoalba 
(Meyen, 1833). Pages 225-240 in S. H. Ridgway and R. Harrison, editors. Handbook of 
Marine Mammals. Vol. 5: The first book of dolphins. Academic Press, London. 
Perrin, W.F., D. K. Caldwell, and M. C. Caldwell. 1994b. Atlantic spotted dolphin Stenella 
frontalis (G. Cuvier, 1829). Pages 173-190 in S. H. Ridgway and R. Harrison, editors. 
Handbook of Marine Mammals. Vol. 5: The first book of dolphins. Academic Press, 
London. 
Perrin, W.F., S. Leatherwood, and A. Collet. 1994. Fraser’s Dolphin Lagenodelphis hosei Fraser, 
1956. Pages 225-240 in S. H. Ridgway and R. Harrison, editors. Handbook of Marine 
Mammals. Vol. 5: The first book of dolphins. Academic Press, London. 
Perrin, W. F., and A. A. Hohn. 1995. Pantropical spotted dolphin stenella attenuata. Pages 71-97 
in S. H. Ridgway and R. Harrison, editors. Handbook of Marine Mammals. Vol. 5: The 
first book of dolphins. Academic Press, London. 
Pinedo, M.C. 1994. Review of small cetacean fishery interactions in Southern Brazil with special 
reference to the franciscana, Pontoporia blainvillei. Pages 251-259 in W. F. Perrin, G. P. 
Donovan and J. Barlow. Gillnets and Cetaceans. Reports of the International Whaling 
Commission (special issue 15). 
Plön, S. 2004. The status and natural history of pygmy (Kogia breviceps) and dwarf (K. sima) 
sperm whales off Southern Africa.  Ph.D. dissertation, Rhodes University, Grahamstown, 
 19 
South Africa. 551pp. 
Purves, D. E., and G. Pilleri. 1978. The functional anatomy and general biology of Pseudorca 
crassidens (Owen) with a review of the hydrodynamics and acoustics in Cetacea. 
Investigations on Cetacean 9:68-227. 
Ramos, R. M. A., A. P. M. Di Beneditto, and N. R. W. Lima. 2000. Growth parameters of 
Pontoporia blainvillei and Sotalia fluviatilis (Cetacea) in northern Rio de Janeiro, Brazil. 
Aquatic Mammals 26:65-75. 
Ramp, C., M. Bérubé, W. Hagen, and R. Sears. 2006. Survival of adult blue whales 
Balaenoptera musculus in the Gulf of St. Lawrence, Canada.  Marine Ecology Progress 
Series 319:287—295. 
Read, A. J., and D. E. Gaskin.  1990.  Changes in growth and reproduction of harbour porpoises 
from the Bay of Fundy.  Canadian Journal of Fisheries and Aquatic Sciences 47:2158-
2163. 
Reeves, R.R., and R.L. Brownell. 1989. Susu Platanista gangetica (Roxburgh, 1801) and 
Platanista minor (Owen, 1853). Pages 69-99 in S. H. Ridgway and R. Harrison, editors. 
Handbook of Marine Mammals, Vol. 4. River Dolphins and the Larger Toothed Whales. 
Academic Press, London. 
Reeves, R.R., Smeenk, C., Kinze, C. C., Brownell, R. L., and Lien J. 1999. White-beaked 
dolphin Lagenorhynchus albirostris (Gray, 1846) Pp. 1-30 In: Handbook of Marine 
Mammals, Vol. 6. The second book of Dolphins. (eds S. H. Ridgway & R. Harrison). 
Academic Press, London. 
Reyes J., and K. Van Waerebeek. 1995. Aspects of the biology of Burmeister's porpoise from 
Peru.  Pages 349-364 in A. Bjørge, and G. P. Donovan, editors. Biology of the 
Phocoenidae. Report of the International Whaling Commission (special issue 16). 
Rosas, F. L.W., and E. L. A. Monteiro. 2001. Reproductive parameters of Pontoporia blainvillei 
(Cetacea, Pontoporiidae), on the coast of Sao Paulo and Parana states, Brazil.  Mammalia. 
66:231-245. 
Rosas, F. C. W., and E. L. A. Monteiro-Filho. 2002. Reproduction of the estuarine dolphin 
(Sotalia guianensis) on the coast of Parana, southern Brazil. Journal of Mammalogy 83: 
507-515. 
Rosas, F. C. W., A. S. Barreto, and E. L. A Monteiro-Filho. 2003. Age and growth of the 
estuarine dolphin (Sotalia guianensis) (Cetacea, Delphinidae) on the Paraná coast, 
southern Brazil. Fishery Bulletin 101: 377-383. 
Rugh, D. J., and K. E. W. Sheldon. 2002. Bowhead whale Balaena mysticetus. Pages 129—131 
in W. F. Perrin, B. Würsig and J. G. M. Thewisssen, editors.  Encyclopedia of marine 
mammals.  Academic Press, San Diego. 
Santos, M. C. O., L. B. Acuña, and S. Rosso. 2001. Insights on site fidelity and calving intervals 
of the marine tucuxi dolphin (Sotalia fluviatilis) in south-eastern Brazil. Journal of the 
Marine Biological Association of the United Kingdom 81:1049-1052. 
Sears, R. 2002. Blue whale Balaenoptera musculus. Pages 112—116 in W. F. Perrin, B. Würsig 
and J. G. M. Thewisssen, editors.  Encyclopedia of marine mammals.  Academic Press, 
San Diego. 
Sergeant, D. E. 1962. The biology of the pilot or pothead whale Globicephala melaena (Traill) in 
Newfoundland waters. Journal of the Fisheries Reserve Board Canada 132:1-84. 
 20 
Sergeant, D. E., D. J. St. Aubin, and J. R. Geraci. 1980. Life history and northwest Atlantic status 
of the Atlantic white-sided dolphin, Lagenorhynchus acutus. Cetology 37:1-12. 
Shirakihara, M., A. Takemura, and K. Shirakihara. 1993.  Age, growth, and reproduction of the 
finless porpoise, Neophocaena phocaenoides, in the coastal waters of western Kyushu, 
Japan.  Marine Mammal Science 9:392-406. 
Slooten, E., and F. Lad. 1991. Population biology and conservation of Hector's dolphin. 
Canadian Journal of Zoology 69: 1701-1707. 
Slooten, E., and S. M. Dawson. 1994. Hector’s Dolphin Cephalorhynchus hectori (van Beneden, 
1881). Pages 311-333 in S. H. Ridgway and R. Harrison, editors. Handbook of Marine 
Mammals. Vol. 5: The first book of dolphins. Academic Press, London. 
Van Waerebeek, K., J. Canto, J. Gonzalez, J. Oporto, and J. L. Brito.  1991.  Southern right 
whale dolphins, Lissodelphis peronii off the Pacific coast of South America.  Zoologica 
Saeugetierkunde 56:284--295. 
Van Waerebeek, K.  1992.  Population identity and general biology of the dusky dolphin 
Lagenorhynchus obscurus (Gray, 1828) in the Southeast Pacific. Ph.D. Dissertation, 
Institute for Tazonomic Zoology, University of Amsterdam, Amsterdam, The 
Netherlands, 159pp. 
Van Waerebeek, K., and A. J. Read. 1994. Reproduction of dusky dolphins, L. obscurus, from 
coastal Peru.  Journal of Mammalogy 75:1054-1062. 
Würsig, B. F. Cipriano, E. Slooten, R. Constantine, K. Barr, and S. Yin. 1997.  Dusky dolphins 
(Lagenorhynchus obscurus) off New Zealand: status of present knowledge.  Report of the 
International Whaling Commission 47:715-722. 
Zeh, J., D. Poole, G. Miller, W. Koski, L. Baraff, and D. Rugh. 2002. Survival of bowhead 
whales, Balaena mysticetus, estimated from 1981-1998 photoidentification data. 
Biometrics 58: 832-840. 
 21 
Appendix  
 
Sources for the five parameter model: calf survival (S0), non-calf survival (SA), age of sexual 
maturity, AFR = age of first reproduction,gestation length, IBI = interbirth interval, oldest reprod 
female = oldest reproducing female using empirical data, maximum female length.  For species 
with no empirical estimates of AFR, age of sexual maturity and gestation length summed and 
rounded up to arrive at the AFR that appears in Table 1.  When multiple sources appear in the 
table below or when a single source gives a range of values for a parameter like age of sexual 
maturity, the average is used in Table 1.  Species with no information other than maximum 
female length are omitted from the table.  Horizonal lines within the table are placed for visual 
clarity.  Note that some species that appear in Table 1 do not appear in this source Appendix as 
all data were derived from closely related species.  An example would be Balaenoptera omurai.  
Note that such species will almost certainly lack data for IUCN assessments. 
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Balaena mysticetus  1 2  3 4 2 5 
Balaenoptera 
acutorostrata     6 7  7 
Balaenoptera bonaerensis   6 8 9  6 9  9 
Balaenoptera borealis   10  3 11 10 12 
Balaenoptera edeni 13 13 13  3 3  14 
Balaenoptera musculus  15 16  3   17 
Balaenoptera physalus  18 3  3 19  20 
Berardius arnuxii     21   21 
Berardius bairdii   22  23  23 23 
Cephalorhynchus 
commersonii 24 24 25  25  24 25 
Cephalorhynchus eutropia        26 
Cephalorhynchus 
heavisidii        27 
Cephalorhynchus hectori 28 28  29  29 29 30 
Delphinapterus leucas  31   32 32 32 33 
Delphinus capensis        34 
Delphinus delphis   35  
36 37 
35 35 36 35 
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Eschrichtius robustus 38 38 3  3 3  3 
Eubalaena australis 39 39 39  3 39  40 
Eubalaena glacialis 41 42 43  3 43 43 40 
Eubalaena japonica         
Globicephala 
macrorhynchus   44 44 44 45 44 44 37 
Globicephala melas   46 37  37 47  37 
Grampus griseus   48  48 48  37 
Hyperoodon ampullatus     23 23 23 23 
Hyperoodon planifrons        23 
Inia geoffrensis   49  49 49 50 50 
Kogia breviceps   51  51 51 51 52 
Kogia sima   51   51 51 52 
Lagenodelphis hosei   53  53 53 53 54 
Lagenorhynchus acutus   55  55 55 55 55 
Lagenorhynchus 
albirostris        56 
Lagenorhynchus 
obliquidens   57 58  57 59 59 
58 
59 
Lagenorhynchus obscurus   60 60 60 61 60 60 
Lipotes vexillifer   62      
Lissodelphis borealis   63 63 63 63 63 64 
Lissodelphis peronii        65 
Megaptera novaeangliae 66 67 68  3 67  69 
Monodon monoceros   32 32 32 70 32 32 
Neophocaena 
phocaenoides   
71 72 
73  74 75 72 72 
Orcaella brevirostris   76    76 77 
Orcinus orca 78 79  80 37 37 81 78 37 
Peponocephala electra   82  82   82 
Phocoena dioptrica        83 
Phocoena phocoena   84  74 84 85 86 
Phocoena sinus   87   87 87 87 
Phocoena spinipinnis     88   89 
Phocoenoides dalli   90  90  74 90 
Physeter macrocephalus  91  92 92 92 93 91 
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Platanista gangetica   94  50  50 94 
Pontoporia blainvillei   
95 96 
97  
48 96 
97 96 97 98 96 
Pseudorca crassidens   99      
Sotalia fluviatilis     
100 
101 
102 103 100 100 
Sotalia guianensis   104  104 104 105 104 
Sousa chinensis   
106 
107 107 106 106 106 107 
Stenella attenuata   108 109 110 108 110 111 110 
Stenella clymene        112 
Stenella coeruleoalba   
113 
114 
115  116 
113 114 
115 111 117 
Stenella frontalis 118  118   118  119 
Stenella longirostris   120  120 120 121 120 
Steno bredanensis   122    
122 
123 122 
Tursiops aduncus     37    
Tursiops truncatus 124 124 124 124 124 124 124 124 
 
 
 
 
1.  (Zeh et al. 2002) 2. (George et al. 1999) 3. (Lockyer 1984) 4. (Nerini et al. 1984) 5. (Rugh and 
Sheldon 2002) 6. (Best 1982) 7. (Kato 1992) 8. (Kato and Sakuramoto 1991) 9. (Lockyer 1981) 
10. (Best and Lockyer 2002) 11. (Mizroch et al. 1984) 12. (Lockyer 1974) 13. (IWC 1997) 14. 
(Best 1977) 15. (Ramp et al. 2006) 16. (Mizroch et al. 1984) 17. (Sears 2002) 18. (IWC 1992) 
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(DuFresne 2005) 29. (Slooten and Ladd 1991) 30. (Slooten and Dawson 1994) 31. (Heide-
Jørgensen and Teilmann 1994) 32. (Hay1984) 32a. (Hay 1984) 33. (Brodie 1989) 34. (Heyning 
and Perrin 1994) 35. (Danil and Chivers 2007) 36. (Ferrero and Walker 1995) 37. (Perrin and 
Reilly 1984) 38. (Bradford et al. 2006) 39. (Best et al. 2001) 40. (Kenney 2002) 41. (Kraus 1990) 
42. (Caswell et al. 1999) 43. (Hamilton et al 1998) 44. (Kasuya and Marsh 1984) 45. (Kasuya 
and Matsui 1984) 46. (Bloch and Lastein 1993) 47. (Sergeant 1962) 48. (Kruse et al. 1999) 49. 
 24 
(Da Silva 1999) 50. (Brownell 1984) 51. (Plön 2004) 52. (Caldwell and Caldwell 1989) 53. 
(Amano et al. 1996) 54. )Perrin et al. 1994) 55. (Sergeant et al. 1980) 56. (Reeves et al. 1999) 57. 
(Ferrrero and Walker 1996) 58. (Brownell et al 1999) 59. (Heise 1997) 60. (Van Waerebeek and 
Read 1994)  61. (Wursig et al. 1997) 62. (Chen 1997) 63. (Ferrero and Walker 1993) 64. (Kasuya 
and Marsh 1984) 65. (Van Waerebeek et al. 1991) 66. (Gabriele et al. 2001) 67. (Barlow and 
Clapham 1997) 68. (Clapham 1992) 69. (Clapham 2002) 70. (Kingsley 1989) 71. (Gao and Zhou 
1993) 72. (Jefferson et al. 2002) 73. (Shirakihara et al. 1993) 74. (Gaskin et al. 1984) 75. 
(Kasuya and Kureha 1979) 76. (Marsh et al. 1989) 77. (Arnold 1999) 78. (Paul Wade personal 
communication) 79. (Brault and Caswell 1993) 80. (Olesiuk et al. 1990) 81. (Christensen 1984) 
82. (Jefferson and Barros 1997) 83. (Goodall and Schiavini 1995) 84. (Caswell et al. 1998) 85. 
(Lockyer 1995) 86. (Read and Gaskin 1990) 87. (Hohn et al. 1996) 88. (Reyes and Van 
Waerebeek 1995) 89. (Corcuera et al. 1995) 90. (Ferrero and Walker 1999) 91. (Best 1970) 92. 
(Best et al. 1984) 93. (Evans and Hindell 2004) 94. (Reeves and Brownell 1989) 95. (Di 
Beneditto et al. 2001) 96. (Danielewicz 2003) 97. (Rosas et al. 2001) 98. (Pinedo 1994) 99. 
(Purves and Pilleri 1978) 100. (Di Beneditto et al. 2004) 101. (Ramos et al. 2000) 102. (Best and 
Da Silva 1984) 103. (Santos et al. 2001) 104. (Rosas and Monteiro 2002) 105. (Rosas et al. 
2003) 106. (Cockroft 1989) 107. (Jefferson 2000) 108. (Myrick et al. 1986) 109. (Barlow and 
Boveng 1991) 110. (Perrin and Hohn 1995) 111. (Toshio Kasuya personal communication) 112. 
(Jefferson 1996) 113. (Calzada et al. 1996) 114. (Kasuya 1985) 115. (Miyazaki 1984) 116. 
(Kasuya 1972) 117. (Perrin et al. 1994) 118. (Herzing 1997) 119. (Perrin et al. 1994) 120. (Perrin 
and Gilpatrick 1994) 121. (Chivers 2002) 122. (Miyazaki and Perrin 1994) 123. (Miyazaki 1980) 
124. (Randy Wells personal communication) 
